Molecular Taxonomy of Interstitial Cystitis/Bladder Pain Syndrome Based on Whole Transcriptome Profiling by Next-Generation RNA Sequencing of Bladder Mucosal Biopsies.
We systematically characterized gene expression, inflammation and neovascularization in patients with interstitial cystitis/bladder pain syndrome to obtain biological evidence supporting diagnosis and classification. We sequenced RNA obtained from bladder mucosal biopsies of 33 patients with 3 subtypes of interstitial cystitis/bladder pain syndrome, including Hunner lesions in 12, no Hunner lesions in 11 but with glomerulations and neither Hunner lesions nor glomerulations in 10, and 9 controls. Differentially expressed genes of each subtype were searched to identify subtype specific biological pathways and candidate genes important for pathogenesis. Candidate genes were validated by quantitative polymerase chain reaction and immunohistochemistry. Digital immunohistochemical quantification was performed to assess subepithelial lymphoplasmacytic cell and microvessel density. Relationships between candidate gene over expression and symptom severity were explored. Patients with Hunner lesions showed a distinct gene expression profile associated with significant up-regulation of biological processes involving immune responses and infection, and an increase in subepithelial lymphoplasmacytic cell and microvessel density. Over expression of 2 candidate genes, VEGF and BAFF, correlated with symptom severity. Meanwhile, the gene expression profiles of patients with the 2 subtypes without Hunner lesions were similar to those of controls. No difference in biological pathways or subepithelial lymphoplasmacytic cell and microvessel density were detected between these 2 subtypes and controls. Interstitial cystitis/bladder pain syndrome with Hunner lesions shows distinct genomic and histological features associated with immune responses and infection. In addition, VEGF and BAFF are potential disease biomarkers and therapeutic targets. This subtype should be considered separate from the syndrome.